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The asymmetric unit of the title compound, 
[PtCl2(Ci9H 17 P)2]2-3CH 2 Cl2, contains two complex molecules 
and three dichloromethane solvent molecules, two of which 
are disordered over various positions. The Pt n complexes 
reveal a slightly distorted square-planar geometry with 
average Pt-P and Pt — CI bond lengthss of 2.252 (8) and 
2.363 (8) A, respectively, and average P— Pt— P and CI— Pt— 
CI angles of 99.17 (8) and 87.1 (7)°, respectively. 

Related literature 

For a review of related compounds, see: Spessard & Miessler 
(1996). For related compounds, see: Johansson et al. (2002). 
For the synthesis of the starting materials, see: Drew & Doyle 
(1990). 
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Experimental 

Crystal data 

[PtCl 2 (C 19 H 17 P) 2 ] 2 .3CH 2 Cl 2 

M, = 1891.92 

Triclinic, PI 

a = 11.4087 (9) A 



b = 18.6187 (14) A 
c = 19.3802 (15) A 
a = 108.079 (2)° 
= 100.438 (2)° 



y = 99.438 (2)° 
V = 3740.4 (5) A 3 
Z = 2 

Mo Ka radiation 

Data collection 

Bruker APEX DUO 4K CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r mi „ = 0.395, r m „ = 0.551 

Refinement 

R[F 2 > 2a(F 2 )] = 0.020 
wR(F 2 ) = 0.049 
5 = 0.95 

18701 reflections 
866 parameters 



fi = 4.22 mm 
T = 100 K 

0.27 x 0.22 x 0.16 mm 



101998 measured reflections 
18701 independent reflections 
17589 reflections with I > 2a(I) 
R inl = 0.029 



1 restraint 

H-atom parameters constrained 
A/w = 1.60 e A~ 3 
Ap mi „ = -1.55 e A~ 3 



Table 1 

Selected geometric parameters (A, °). 



Ptl-P2 
Ptl-Pl 
Ptl-Cll 
PH-C12 



2.2436 (6) 
2.2630 (6) 
2.3602 (6) 
2.3663 (5) 



Pt2- 
Pt2- 
Pt2- 
Pt2- 



P3 
P4 

■03 
■CM 



2.2505 (5) 
2.2505 (5) 
2.3531 (5) 
2.3713 (5) 



Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SIR97 (Altomare et al., 1999); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg & Putz, 2005); software used to prepare 
material for publication: publCIF (Westrip, 2010) and WinGX 
(Farrugia, 1999). 

Financial assistance from the South African National 
Research Foundation (SA NRF), the Research Fund of the 
University of Johannesburg, SASOL and TESP is gratefully 
acknowledged. Z. Phasha is acknowledged for the data 
collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2365). 
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c/s-BisCbenzyldiphenylphosphane-ftr^dichloridoplatinum^I) dichloromethane sesquisolvate 
W. L. Davis and R. Meijboom 

Comment 

Transition metal complexes containing phosphane, arsine and stibine ligands are widely being investigated in various fields 
of organometallic chemistry (Spessard & Miessler, 1996). As part of a systematic investigation involving complexes with 
the general formula cis/trans-\MX2{L)?\ (M= Pt or Pd; X= halogen, Me, Ph; L = group 15 donor ligand), crystals of the 
title compound, were obtained. 

[PtCl2(X)2] (L = tertiary phosphane, arsine or stibine) complexes can conveniently be prepared by the substitution of 
1,5-cyclooctadiene (COD) from [PtCl2(COD)]. The title compound, cw-[PtCi2(PBzPli2)2], revals distorted square-planar 
coordination (Fig. 1 and Table 1) and the Pt atom is slightly elevated out of the coordinating atom plane. All bond angles 
in the coordination environment of the metal centre deviate significantly from what would be expected for a square-planar 
geometry. The wide PI — Ptl — P2 angle of 99.2 (2)° and the narrow Cll — Ptl — C12 angle of 87.6 (2)° are a reflection of 
the steric impact of the two bulky phosphane ligands being in close proximity. 

The title compound compares well with other closely related Pt 11 complexes from the literature containing two chloro 
and two tertiary phosphane ligands in a cis geometry. The average Pt — CI and Pt — P bond distances of 2.2519 (6) and 
2.3627 (6) A, respectively, fit well into the typical range for complexes of this kind. The title compound crystallises as a 

solvated complex which is common for these type of Pt 11 complexes (Johansson et ah, 2002). In addition, intramolecular 
7i-stacking between phenyl rings, with distances of 3.5252 (3) and 3.5333 (2) A, are observed (Fig. 2). 

Experimental 

Dichloro(l,5-cyclooctadiene)platinum(II), [PtCl2(COD)], was prepared according to the literature procedure of Drew & 
Doyle (1990). A solution of benzyldiphenylphosphane (55.3 mg, 0.2 mmol) in dichloromethane (2 mL) was added to a 
solution of [PtCi2(COD)] (28.6 mg, 0. 1 mmol) in dichloromethane (3 mL). The initial colourless solution turned light-yellow 
and immediately colourless. Slow evaporation of the solvent gave colourless crystals of the title compound. 

Refinement 

The aromatic and methylene H atoms were placed in geometrically idealized positions (C — H = 0.95-0.98) and constrained 
to ride on their parent atoms with (7i S0 (H) = 1.2(7 e q(C). Large thermal motion of the dichloromethane solvate molecules, 
held only by weak intermolecular hydrogen bonding, is observed. This was treated isotropically as distorted over 2 partially 
occupied sites. 
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Figures 




Fig. 1. The structure of the title compound showing 50% probability displacement ellipsoids. 
For the C atoms, the first digit indicates ring number and the second digit indicates the posi- 
tion of the atom in the ring. H atoms have been omitted for clarity. Single orientations (more 
populated one) are plotted for the disordered solvent molecules. 



Fig. 2. The intramolecular 7i-stacking between phenyl rings of the title compound. The inter- 
action is indicated by a dashed line. 



c/'s-Bis(benzyldiphenylphosphane-KP)dichloridoplatinum(ll) dichloromethane sesquisolvate 



Crystal data 

[PtCl 2 (Ci9H 17 P)2]2-3CH 2 Cl2 

M,-= 1891.92 

Triclinic, PI 

Hall symbol: -P 1 

a = 11.4087 (9) A 

b= 18.6187 (14) A 

c= 19.3802 (15) A 

a = 108.079 (2)° 

(3= 100.438(2)° 

Y = 99.438 (2)° 

V= 3740.4 (5) A 3 



Z = 2 

^(000) = 1867.5 

D x = 1.68 Mgm" 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9569 reflections 

6 = 2.3-28.4° 

u = 4.22 mnT 1 
T= 100 K 
Cuboid, colourless 
0.27 x 0.22 x 0.16 mm 



Data collection 

Bruker APEX DUO 4K CCD 
diffractometer 

Radiation source: sealed tube 
graphite 

Detector resolution: 8.4 pixels mm" 1 
(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r min = 0.395, 7 max = 0.551 
101998 measured reflections 



18701 independent reflections 

17589 reflections with/> 2a(I) 
R int = 0.029 

6max = 28.4°, 9 m j n =1.1° 

A = -15-»15 
k = -24^24 
/ = -25^25 



Refinement 

Refinement on F 
Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F 2 > 2o(F 2 )] = 0.020 
wRiF 2 ) = 0.049 
5 = 0.95 

18701 reflections 
866 parameters 
1 restraint 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0M92P) 2 + 8.210P] 

where P = (F 0 2 + 2F c 2 )/3 

(A/o) max = 0.011 

Ap m ax= 1.60 eA -3 

Ap min = -1.55 e A -3 



Special details 

Experimental. The intensity data was collected on a Bruker Apex DUO 4 K CCD diffractometer using an exposure time of 20 s/ 
frame. A total of 3086 frames were collected with a frame width of 0.5° covering up to 0 = 28.42° with 99.3% completeness accom- 
plished. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement ofF 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Highly disordered solvate molecules were observed, resulting in residual electron density around the CI atoms. Different disordered 
models, however, resulted in unstable refinement cycles. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TT- *ITJ 
^iso ' u eq 


C15 


0.09600 (7) 


0.53139 (4) 


0.11524 (5) 


0.04068 (16) 


C16 


0.16152 (6) 


0.44051 (5) 


0.20840 (4) 


0.03724 (15) 


CI 


0.0417(2) 


0.47117(15) 


0.16229 (16) 


0.0291 (5) 


H1A 


-0.0202 


0.4250 


0.1258 


0.035* 


H1B 


0.0012 


0.4997 


0.1995 


0.035* 


Pt2 


0.426409 (6) 


0.842345 (4) 


1.116009(4) 


0.01044 (2) 


C13 


0.52446 (5) 


0.90607 (3) 


1.24390 (3) 


0.02036 (10) 


C14 


0.31192 (5) 


0.93912 (3) 


1.13021 (3) 


0.01753 (9) 


P3 


0.30995 (5) 


0.78101 (3) 


0.99824 (3) 


0.01162(9) 


P4 


0.56353 (5) 


0.76804 (3) 


1.11485 (3) 


0.01164 (9) 


C311 


0.07713 (19) 


0.74922 (12) 


1.03150 (12) 


0.0163 (4) 


C312 


0.1177(2) 


0.76454 (12) 


1.10846 (12) 


0.0172 (4) 


H31 


0.1929 


0.8011 


1.1360 


0.021* 


C313 


0.0491 (2) 


0.72681 (13) 


1.14505 (13) 


0.0205 (4) 


H31A 


0.0782 


0.7371 


1.1971 


0.025* 


C314 


-0.0615 (2) 


0.67420 (13) 


1.10544 (15) 


0.0243 (5) 


H31B 


-0.1083 


0.6484 


1.1303 


0.029* 


C315 


-0.1037 (2) 


0.65925 (13) 


1.02965 (16) 


0.0262 (5) 
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C223 — C224 


1.36/ (4) 


PT)1 M11 A 

C223 — hl22A 


A ACAA 

U.95UU 


PIT/1 PT)f 

C224 — C22D 


1 1 O/l //I \ 

1.364 (4) 


C224 — hl22r> 


A ACAA 

U.95UU 


C22j — C22o 


1 1 AC il \ 

1.395 (i) 


C22j — hl22C 


A ACAA 

U.95UU 


pit/: tttttv 

C22o — H22D 


U.95UU 


C231— C236 


1.395 (3) 


C231— C232 


1.399 (3) 


C232— C233 


1.388 (3) 


C232— H23 


0.9500 


C233— C234 


1.387 (3) 



pil -> pi 1 1 

C332 — C333 


1 1 AA ^1 \ 

1.39U (i) 


/^in T_m 
C332 — hl33 


A ACAA 

U.95UU 


pi 1 1 pi 1 yl 

C333 — C334 


1 1 Q1 f A\ 

1.38/ (4) 


pi 1 1 ] in * 
C333 — hl33A 


A ACAA 

U.95UU 


C11 A pi 1 c 

C334 — C33D 


1 1 OC ^1 \ 

1.385 (i) 


c^iia i mi) 
C334 — hl33r> 


A ACAA 
U.93UU 


pile ptt/: 

C33 j — C33o 


1 .394 (3 ) 


C33D — hl33C 


A QCAA 

U.93UU 


C33o — hl33L) 


A ACAA 

U.95UU 


p /I 1 1 p /] 1 r 

C41 1 — C41o 


1.380 (i) 


/-^/iii pi/Hi 
C41 1 — C412 


1 T AA 

1.399 (3) 


P /I 1 1 P /I 1 -7 

C41 1 — C41 / 


1 C 1 1 

1.511 (3) 


/~ 1 /11'T) A'X 1 

C412 — C413 


1 1 OO ^1 \ 

1.388 (i) 


P /I 1 1 I I A 1 

C412 — hl41 


A ACAA 

U.95UU 


p /I 1 1 p /I 1 yl 

C413 — C414 


1.380 (4) 


C413 — hl41A 


A ACAA 

U.95UU 


C414 — C415 


1 1 AA i A\ 

1.39U (4) 


p A 1 yl I I 1 1 I) 

C414 — hl41r> 


A ACAA 

U.95UU 


C41D — C41o 


1 1 O A {A \ 

1.389 (4) 


p /I 1 C I I 1 1 p 

C41 3 — hl41C 


A ACAA 

U.95UU 


P/| 1 /T I I 1 1 T~-\ 

C41o — rl41L> 


A ACAA 

U.93UU 


P a i -7 1 1 1 1 r 

C41 / — hl41r 


A AAAA 

U.99UU 


P /1 1 T I I 1 1 T7 

C41 / — rl41n 


A QQAA 

U.99UU 


C421 — C42o 


1 1AC /1\ 

1.395 \i) 


p /lO 1 P/1 11 

C421 — C422 


1 .4Uz (3 ) 


P,m P/in 
C422 — C423 


1 t a 1 n\ 
1.391 (3) 


C422 — hl42 


A ACAA 

U.95UU 


P/iii pi/ii/i 
C423 — C424 


1 1 OC ^1 \ 

1.385 (i) 


A'yi Tj/n a 
C423 — hl42A 


A ACAA 

U.95UU 


C424 — C42j 


1 1 A 1 ^1 \ 

1.391 (3) 


A'} A 11/11 1) 

C424 — hl42r> 


A ACAA 

U.95UU 


C42j — C42o 


1.394 (i) 


p/ITf I I 1 1P 

C42j — hl42C 


A ACAA 

U.95UU 


C42o — rl42L> 


A QCAA 

U.95UU 


C431 — C432 


1 iao n\ 
1.398 (i) 


C43 1 — C43o 


1 /I AT 

1 .4UZ (i ) 


r^Ai't r^Aii 
C432 — C433 


1 1 OO ^1 \ 

1.388 (3) 


P/lll 11/17 

C432 — rl43 


A QCAA 

U.95UU 


/^/m r^Ai a 
C433 — C434 


1.385 (3) 


C433 — hl43A 


A ACAA 

U.95UU 


f^AI A f^AIZ 

C434 — C43!) 


1.380 (i) 


/^/IT/l I I .1 ") I) 

C434 — hl43r> 


A ACAA 

U.95UU 


C43 j — C43o 


1 lAi n\ 
1.393 (3) 


C435— H43C 


0.9500 


C436— H43D 


0.9500 


C18A— C2 


1.945 (7) 


C17— C2 


1.747 (4) 


C18B— C2 


1.632 (5) 


C2— H2AB 


0.9900 
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CZ33 — HZ3A 


U.vjUU 


CZ34 — CZ3:> 


1 1QA /"3\ 

1.354 (3) 


CZ34 — HZ3B 




P11£ 
CZ3Z) CZ30 


1.355 \5) 


CZ3:> — HZ3C 


U.VjUU 


CZ3o — HZ3D 


n ficnn 


Pt? 

r LZ, r 3 


Z.z, JU J yj f 


Pt2 — P4 


2.2505 (5) 


Pt2 — C13 


2.3531 (5) 


Pt2 — C14 


2.3713 (5) 


P3 — C331 


1.814 (2) 


P3 — C321 


1.825 (2) 


/-iir rii P1/C 

C15 — CI — Clo 


111 71 / 1 A\ 

111.73 (14) 


pi c pi ill a 

CI j — CI — HI A 


1 nfi 1 

iuy.3 


pi /- n in a 
Clo — CI — H1A 


1 nn i 


pi C pi TT1D 

CI D — CI — rllr> 


1 nQ 1 

iuy.3 


PI r fi inn 

Clo — CI — H113 


1 nn i 
1UV.3 


U 1 A Z" 1 1 Till) 

rll A — CI — Hlr> 


1 r\n n 

iu /.y 


rZ — rtl — r 1 


nn 11 /i\ 

yy.zz (zj 


t>i n«- 1 pi 1 
rZ — rtl — Cll 


1 *7n on /i\ 

i /u.5y (zj 


D i r>«- 1 P1 1 

r 1 — rtl — Cll 


Q6. nc /1\ 

50. y^ (zj 


rZ — rt 1 — C1Z 


0*7 11 /1\ 

5/. 33 (ZJ 


T>1 T>f1 P11 

r 1 — r 1 1 — C1Z 


1 £G in /i\ 

ioy.3y (zj 


PI 1 r>«- 1 pii 
Cll — rtl — C1Z 


0*7 cn 
5/.Dy yl) 


pm r> i p 1 1 1 

C1Z1 — r 1 — C13 1 


1 n*7 ic / 1 n\ 
1U /.ZD (1U) 


C1Z1 — r 1 — Cll / 


1 n 1 no ( 1 n\ 
1U1.U5 (1U) 


PHI T>1 1 1 "7 

CI 3 1 — rl — Cll / 


1U1 . /U (1UJ 


phi ni r>«- 1 
C1Z1 — r 1 — rtl 


1 in /i o /*7\ 
1ZU.45 ( 1) 


P 1 1 1 D 1 r>«- 1 

C13 1 — r 1 — rtl 


111 1£ /"7\ 
113. /o (/) 


PI | n r> 1 1 

CI 1 / — rl — rtl 


1 1 n i£ /o\ 
llU.Zo (5) 


/~ 1 T3 1 r»i pni 
CZ3 1 — r Z — CZZ 1 


1 no 1 o ( 1 n\ 
1U5.15 (1U) 


pti i nn 
CZ31 — rZ — CZ1 / 


1 m ii / 1 n\ 
1UZ.33 (1U) 


phi no PTH 
CZZ1 — rZ — CZ1 / 


1 m n^ ( 1 n\ 
lUZ.yo (1U) 


PT1 i t>1 Dt 1 

CZ3 1 — rZ — rtl 


yl) 


P1 1 i r>"> rjj. i 

CZZ1 — rZ — rtl 


1 11 /TC ZO\ 

llZ.oj (5) 


PT 1 *7 DO Dt 1 

CZ1 / — rZ — rtl 


111 CI /"7\ 

113. j3 (/) 


pi 1 1 p 1 1 1 pi i / 
Cll Z — C 111 — C 1 1 o 


119.1 (2) 


pi 1 1 pi i i pin 
C11Z — CI 11 — Cll / 


111 A /1\ 

1Z1 .4 (Z) 


PI | / P 1 1 1 pi 1 7 

Cll o — C 1 1 1 — C 11/ 


i i n /i /i\ 

ny.4 (z) 


pi 1 1 pi 1 1 pi 1 1 
Cll 3 — C 1 1 Z — C 111 


1 in c 

120.6 (2) 


pi 1 1 pi 1 1 1 1 1 i 
C113 — C11Z — rill 


i in t 

ny. / 


pi i i pm 1 1 1 i 
Cll 1 — CI 1Z — rll 1 


hot 
11V. / 


pi 1 /i pi i i pi n 
CI 14 — CI 13 — CI 1Z 


1 1 A A /1\ 

ny.y (z) 


P11/1 PI | 1 TT11A 

CI 14 — CI 13 — 111 1A 


120.0 


CI 12— C113— HllA 


120.0 


CI 13— C114— C115 


119.8(3) 


CI 13 — C114 — HUB 


120.1 


CI 15 — C114 — HUB 


120.1 


C116— C115— C114 


120.3 (3) 



— H2AA 


U.99UU 


z ■ ^ i i^i)/ ■ 

— HzBC 


A AAAA 
U.99UU 


CZ — HZBD 


A AAAA 
U.99UU 


CI — C3 


"t at/; /o\ 
Z.UZo (6) 


ClVrs — C5 


1.41Z (6) 


C19B— C10A 


2.455 (7) 


C19A— C3 


1.862 (9) 


C10A — C3 


1.162 (8) 


C3 — H 


0.9500 


C3 — H3A 


0.9900 


C3 — H3B 


0.9900 


C4Z1 — r4 — rtZ 


1 1 1 A 1 /"7\ 

11Z.41 (/) 


C43 1 — r4 — rtZ 


1 OA 11 /T\ 

1ZU.Z3 (/) 


C41 / — r4 — rtZ 


111 11 /''7\ 

111.31 (/) 


C310 — C311 — CJ1Z 


1 1 O A /"»\ 

116.4 (Z) 


C3 1 0 — 1 1 — C5 1 / 


1 1 A /I /1\ 

119.4 (Z) 


C3 1 Z — C3 1 1 — C3 1 / 


111 to / 1 A\ 

1ZZ.Z6 (19) 


1 J — 1 Z — C3 1 1 


izu.s (Z) 


Ci 1 i — 1 Z — Hi 1 


1 1(1 i 

119.6 


i pin xj"5 1 
CJ1 1 — C5 1Z — Hi 1 


i in t 

i iy.6 


C314 — C313 — CjIZ 


1 1 A A /1\ 

119.9 (Z) 


C514 — C313 — HilA 


1 1(1 A 

1ZU.U 


vj 1 Z — Co 1 3 — Hi 1 A 


1 1(1 A 

1ZU.U 


C3 1 5 — C3 1 4 — C3 1 3 


1 1(1 A ^11 

1ZU.U (Z) 


C3 1 5 — C3 1 4 — H3 1 B 


1 1A A 

1ZU.U 


C3 1 3 — C3 1 4 — H3 1 B 


1 1A A 

1ZU.U 


C3 1 4 — C3 1 5 — C3 1 0 


1 1A 1 /1\ 

1ZU.Z (Z) 


r^'ji/i rue uiir 
C3 1 4 — C3 1 J — H3 1 C 


iino 

ny.y 


C3 1 0 — C3 1 5 — Hi 1 C 


1 1 A A 

ny.y 


C311 — C31o — C315 


1 1A "7 ^11 

1ZU. / (Z) 


C31 1 — C3 lo — Hi iu 


ny./ 


C3 1 5 — C3 1 0 — Hi 1 U 


1 1 A "7 

ny./ 


r^"i 1 1 /^t 1 h m 

C311 — C317 — P3 


11/; t /; /1 cl 

116.36 (15) 


C31 1 — C3 1 / — H3 lr 


1 AO 1 

1U5.Z 


r 3 — C3 1 / — H3 1 r 


1 AO 1 

1U6.Z 


C31 1 — C3 1 / — H3 lb 


1 AO 1 

lus.z 


r3 — C3 1 / — H3 1 b 


1 AO 1 

1U6.Z 


Ul 1 T7 1 -T TT1 1 C 

H31r — C31 / — H31b 


1 A"7 A 
IU / .4 


/^nT rni pn/ 
C3ZZ — C3Z 1 — C3ZO 


1 1 A A/t / 1 A\ 

ny.u4 (iy) 


pit) pn 1 Tyi 
i^iZZ — C3Z 1 — ri 


in ai / i/;\ 
1ZZ.43 (16) 


pn/; pn 1 Tyi 
C3ZO — C3Z1 — fi 


110 in (i /ri 
ll6.4y (16) 


pni pm pn 1 
C3Z3 — C3ZZ — C3Z 1 


1 1A 1 /ll 

1ZU.3 (Z) 


C3Z3 — C3ZZ — H3Z 


119.9 


C321— C322— H32 


119.9 


C324— C323— C322 


120.1 (2) 


C324— C323— H32A 


119.9 


C322— C323— H32A 


119.9 


C325— C324— C323 


120.2 (2) 
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P 1 1 pi I r ill i p 

CI lo — Cll J — HI 1C 


1 1 n o 
1 19.8 


P1 1 /I pi 1 r iii i p 

CI 14 CI 1 J — rll 1C 


lino 

119.8 


ni i f pi 1/ pi 1 1 

C 1 1 5 — C 1 1 o — C 111 


1 in i /i\ 
12U.2 (2) 


P1 i r pi i /: n 1 i n 

CI 1 J — Clio — rll 1L) 


linn 

119.9 


P111 p| 1 /: TT11 r\ 

CI 11 — Clio — HI ID 


119.9 


pi i 1 pi 1 a rt 1 
CI 1 1 — CI 1 / — r 1 


11C 1 e {1 £\ 

115.25 (lb) 


P1 | 1 pm 1 1 1 | r 

CI 11 — Cll / — HI lb 


1 no £ 
108.5 


T>1 1 1 "7 U1 1 C 

rl — Cll / — Hllb 


106.5 


P1 | 1 pm iii | r 

Cll 1 — Cll / — HI lr 


1 no e 
108.5 


rl — Cll / — Hllr 


1 no e 
108.5 


HI |r pin TT11T7 

H 1 1 b — C 1 1 / — H lib 


1 n"7 c 

107.5 


pit£ pm pm 
CIZo — C1Z1 — C1ZZ 


1 1 O "7 /1\ 

lis. / (I) 


PI i/T pm r> i 

ClZO — C1Z1 — r 1 


122.45 (1 /) 


pm pm n i 
C1ZZ — C1Z1 — r 1 


116.01 (1 /) 


pm pm pm 
CIZi — C1ZZ — C1Z1 


i in e /i\ 
120.5 (2) 


pm pm tt n 
C 1 15 — C 1 ZZ — H 1 Z 


1 1 n "7 
119. / 


pm pm 1 1 1 — > 
C 1 Z 1 — C 1 ZZ — H 1 Z 


1 1 n "7 
119. / 


pni pm pm 
C 1 Z4 — C 1 15 — C 1 ZZ 


1 i/i i /i\ 
120.2 (2) 


pni pm un a 
C 1 Z4 — C 1 15 — H 1 ZA 


1 1 n n 
119.9 


pm pm un a 
C 1 ZZ — C 1 15 — H 1 Z A 


1 1 n n 
119.9 


pi tc pi t< pi n 
CIZj — C1Z4 — CIZi 


1 1 n o /i\ 
119.5 (2) 


PITC P1T/1 III -> D 

CIZj — C1Z4 — H1ZB 


1 in 1 
120.1 


pm pto/i iii -> d 
CIZi — C1Z4 — H1ZB 


1 in 1 
120.1 


pi ii pi Tf pn/ 
C 1 Z4 — C 1 Z j — C 1 Zo 


1 in e /i\ 
120.5 (2) 


p| T1 p| I I 1 TP 

C 1 Z4 — C 1 Z j — H 1 ZC 


1 1 n "7 
119. / 


P 1 T£ PI TC ui IP 

CIZo — CIZj — H1ZC 


1 1 n "7 
119. / 


pi tc pn/c pm 
CIZj — CIZo — C1Z1 


1 in i /i\ 
12U.3 (2) 


pi pn/: i t i in 
CIZj — CIZo — HI ZD 


1 1 n n 
119.9 


pm pn/: 1 1 1 -> fa 
C1Z1 — CIZo — HI ZD 


1 1 n n 
119.9 


PI n p 1 i 1 pit/; 

CliZ — CI 31 — Clio 


lion /i\ 
116.9 (2) 


n pi t i n i 
CI 51 — CI 3 1 — r 1 


1 1 n in /1 1\ 
119. /0 (1 /) 


Clio — Clil — r 1 


111 1 O 1 1 "7\ 

121.26 (1 /) 


pin p 1 n pm 
C 1 i i — C 1 i Z — C 1 i 1 


1 in 1 /i\ 
12U.1 (2) 


pi iq pm iiii 
CI 55 — CliZ — Hii 


1 1 n n 
119.9 


pm pm 1 1 n 
Clil — C 1 i Z — H 1 i 


1 1 n n 
119.9 


pni pm pin 
C 1 i4 — C 1 i i — C 1 51 


1 in i /i\ 
120.3 (2) 


pi ii pm un a 
Cli4 — Clii — HliA 


1 1 n n 
119.9 


pin pin un a 
CliZ — Clii — HliA 


1 1 n n 
119.9 


pnc pni pm 
Clij — Cli4 — Clii 


i in i /i\ 
120.1 (2) 


Pile pni iii in 

Clij — Cli4 — HliB 


1 in n 
120.0 


pin pni iii -in 
Clii — Cli4 — HliB 


1 in n 
120.0 


pn/: piic pi ii 
Clio — Clij — Cli4 


1 1 n n /i\ 
119.9 (2) 


P1 1/T p| If III I/' 

Clio — Clij — HliC 


1 in 1 
120.1 


PI i/| pi if in ip 

CI 34 — CI 35 — H13C 


120.1 


C135— C136— C131 


120.7 (2) 


C135— C136— H13D 


119.6 


C131— C136— H13D 


119.6 


C212— C211— C216 


118.8(2) 


C212— C211— C217 


120.3 (2) 



pne pii/i unr> 
C325 — C324 — Hi 2d 


1 1 n n 
1 19.9 


pin rnj mm 
C323 — C324 — H32is 


119.9 


pii/i pne pii/: 
C324 — C325 — C326 


i in i /i\ 
120.1 (2) 


pii/i pne uiip 
C324 — C325 — rl32C 


1 in n 
120.0 


pii/: pne uiip 
C326 — C325 — H32C 


1 in n 
120.0 


ni? pn/: pn 1 
C325 — C320 — C32 1 


1 in i /i\ 
120.3 (2) 


pne pii/: uiit~\ 
C325 — C326 — H32D 


lino 
119.8 


pni Pll/C unn 
C32 1 — C326 — H32D 


1 1 n o 
119.8 


rn/ piii pin 
C336 — C331 — C332 


1 1 o o o /1 n\ 
118.88 (19) 


pn/ piii ni 
C336 — C331 — ri 


1 1 o /;i /1 /;\ 
118.63 (16) 


Pill P111 T>1 

C332 — C331 — ri 


111 AQ /11\ 

122.48 (1 /) 


pni piii piii 
C333 — C332 — C33 1 


1 in 1 /i\ 
120.1 (2) 


Pill Pill XJ11 

C333 — C332 — Hii 


1 in n 
120.0 


P111 Pill TU11 

C33 1 — C332 — Hii 


1 in n 
120.0 


P11 A P111 P111 

C334 — C333 — C332 


i in A /i\ 
120.4 (2) 


pii/i pm un a 
C334 — C333 — H33A 


1 1 n o 
119.8 


pm pm un a 
C332 — C333 — H33A 


1 1 n o 
1 19.8 


pile pii/i pm 
C335 — C334 — C333 


1 in n /i\ 
120.0 (2) 


pile pii/i mir> 
C335 — C334 — H33is 


1 in n 
120.0 


Pill P11/1 UIID 

C333 — C334 — H33is 


1 in n 
120.0 


pii/i pile pii/: 
C334 — C335 — C336 


1 in n /i\ 
120.0 (2) 


P11/1 P11C UIIP 

C334 — C335 — H33C 


1 in n 
120.0 


pii/r piie unp 
C330 — C335 — H33C 


1 in n 
120.0 


pile pii/: piii 
C335 — C336 — C33 1 


i in /; /i\ 
120.6 (2) 


pile pii/; uiin 
C335 — C336 — H33D 


1 1 n "7 
119./ 


piii pii/; uiin 
C33 1 — C336 — H33D 


1 1 n "7 
119./ 


p/i 1 /; p/i 1 1 p/i 1 1 
C416 — C41 1 — C412 


1 1 O 1 /1\ 

118./ (2) 


p/i 1 /; p/i 1 1 p/i 1 "7 
C416 — C41 1 — C41 / 


1 1 o on / 1 n\ 
118.89 (19) 


p/i 1 1 p^i 1 1 p/i 1 1 
C4 1 2 — C4 1 1 — C4 1 / 


111 i e / 1 n\ 
122.35 (19) 


p/iii P/111 P/111 
C4 1 3 — C4 1 2 — C4 1 1 


1 in "7 /i\ 

120.7 (2) 


P/1 1 1 P/1 1 1 \J A 1 

C4 1 3 — C4 1 2 — H4 1 


i in / 
1 19.6 


P/1 1 1 P/1 1 1 U/1 1 

C41 1 — C412 — H41 


1 1 (i / 
119.6 


P/1 1 A P/1 1 1 P/1 1 1 

C4 1 4 — C4 1 3 — C4 1 2 


1 in i /l\ 
120.1 (2) 


P/1 1 /I P/1 1 1 U/1 1 A 

C4 1 4 — C4 1 3 — H4 1 A 


1 in n 
120.0 


P/1 1 1 P/1 1 1 U/1 1 A 

C412 — C413 — H41A 


1 in n 
120.0 


p/i 1 1 p/i 1 /i p/i 1 e 
C4 1 3 — C4 1 4 — C4 1 5 


i i n a /i\ 
119.4 (2) 


P/1 1 1 P/1 1 /I U/1 1 o 

C4 1 3 — C4 1 4 — H4 1 is 


1 in i 
120.3 


P/i i e P/i i /i u/i 1 n 
C4 1 5 — C4 1 4 — H4 1 is 


1 in i 
120.3 


p/i 1 /; p/i 1 e p/i 1 /i 
C4 1 6 — C4 1 5 — C4 1 4 


i in A /l\ 
120.4 (2) 


p/i 1 /; p/i 1 e u/i 1 p 
C4 1 0 — C4 1 5 — ii4 1 C 


1 1 n o 
liy.6 


P/11/1 P/lie U/11P 
C4 1 4 — C4 1 5 — H4 1 C 


lino 

119.8 


P/111 P/11/; P/lie 
C41 1 — C416 — C415 


1 in /l /i"\ 
120.6 (2) 


p/111 P/ii/; U/11T^ 
C41 1 — C416 — H41U 


1 1 n i 
119./ 


C415— C416— H41D 


119.7 


C411— C417— P4 


117.30(15) 


C411— C417— H41F 


108.0 


P4— C417— H41F 


108.0 


C411— C417— H41E 


108.0 


P4— C417— H41E 


108.0 
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PO 1 riTi i non 

Czlo — Czll — Czl / 


IZO.y (2) 


PO 1 Q PO 1 1 PI 1 1 

CZ 1 3 — CZ 1 Z — CZ 1 1 


12U.5 (2) 


n 1 1 /""■> i t Tji 1 
CZ 1 3 — CZ 1 Z — HZ 1 


1 1 n "7 
11V. / 


n i i po i •-) oo 1 
CZ 1 1 — CZ 1 Z — HZ 1 


ny. / 


Cz 1 4 — CZ 1 3 — CZ 1 Z 


12U.2 (2) 


CZ 1 4 — CZ 1 3 — HZ 1 A 


linn 


CZ 1 Z — CZ 1 3 — HZ 1 A 


nnn 

ny.y 


n 1 1 pi i >i p^ i c 
CZ 1 3 — CZ 1 4 — CZ 1 D 


nno 

iiy.o \2) 


pi i q po i /i m i o 
CZ 1 3 — CZ 1 4 — HZ 1 r> 


i Tn i 
12U.1 


PI 1 C PI 1 /I II") 1 T) 

CZ 1 j — CZ 1 4 — HZ 1 r> 


12U.1 


/- •-> 1 /i Pi 1 C PO 1 /C 

CZ 1 4 — CZ 1 5 — CZ 1 o 


i ")r\ i /i\ 
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